Abstract: We demonstrate a novel interference mitigation technique that exploits the power-dependent transmission of an optical link. Requiring no knowledge of the interferer's frequency or absolute phase, this technique provides >30 dB suppression of wideband signals.
A general schematic of how an optical link may be applied for interference mitigation in an RF system is shown in Figure 1 . Here, the output from the receiving antenna is passed through the angle-modulated analog optical link that is placed before the RF receiver. The link may be implemented in a variety of architectures including intensity-modulated direct-detection ( IMDD), phase-modulated with interferometric detection ( PMID), or polarization-modulated ( Po 1M) with a polarizing beam splitter. The key concept in our technique is that the magnitude of a signal's complex envelope appears within the Bessel functions that mathematically describe the response of angle-modulated optical links. To illustrate this the RF input to the link is assumed to consist of N real, potentially amplitude-and phaseor frequency-modulated, signals v (t) = � N V (t)cos[w t+ 8 (t)]. Here, I vn(t) I, 8n(t) and wn are the ratio of the magnitude of the time-domain envelope to the modulator halfwave voltage which determines the amount of suppression achieved. Any constant-magnitude waveform -including bandwidth-limited pulses or linear frequency-modulated continuous-wave ( FMCW) signals --may then be suppressed using this technique. To illustrate this, we apply a single 10-microsecond duration, 450 MHz center-frequency constant-amplitude pulse to the link input. The peak voltage is adjusted to achieve maximum suppression of the waveform at the link output. The input amplitude is again chosen to achieve strong suppression of the signal at the link output.
Comparison of the mean time-domain amplitudes of the input and output waveforms ( 1. 28 V and 29.2 mY, respectively) demonstrates �33 dB suppression of the FMCW waveform at the link output. This suppression is also clearly illustrated by the input ( black) and output ( red) power spectra shown in Fig.  2( d) . Here, �33 dB suppression is observed across the waveform's 25 MHz bandwidth. It should be noted that the maximum suppression achieved for both the bandwidth-limited pulse and FMCW waveforms as compared to the CW case is due to amplitude fluctuations on the input waveforms. Decreasing the dependence on amplitude fluctuations represents a key area of future work.
Summary
We present a novel amplitude-based technique for interference mitigation in RF systems. Based on the power-dependent transmission function of an angle-modulated analog optical link, this technique provides strong suppression of unwanted signals without requiring intimate knowledge of the signals frequency or absolute phase.
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